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I n Jerusalem there is a network of 32 Mother and
Child Health Care (MCHC) centers, which are part of the Municipality Public Health Services, Ninety percent of the city's newborn attend the MCHC centers, which provide preventive health services (an average of 13 consultations during a child's first year of life and an average of seven consu ltations during the child's second year of life).
In 1977, occupational therapists introduced an infant stimulation program in two of these centers which were located in culturally disadvantaged neighborhoods. The program now functions in 16 MCHC centers. The main objective of this preventive program is to promote the growth and development of the infant by teaching mothers how to enhance their child's learning. The program also focuses on increJsing mothers' sensitivity to their children's needs and makes mothers aware of the importance of their role in the early development of their child. The goal of the program is continuing maximal involvement by the mother Underlying these program objectives are two assumptions. The first assumption is that environmental nurturance from hirth on is crucial to normal development; the second assumption is that the mother is the fundamental provider of environmental nurturance. The program is based on a symhesis of two theories: sensory integration theory JS developed by Ayres (1973 Ayres ( : 1982 and neurodevelopmental theory as developed by Bobath (1967) . Doth theories suggest that the maturation of the central nervous system mediates the child's development and stress the hierarchy of sensory-motor development (1982) . The program is thus designed to stress the value of appropriate sensory experiences for the infant in the early months of life and to enhance the skills of the mediator of the child's environment (i.e., the skills of the mother)
The program is carried out in a corner of the waiting room of each center. This specially designed corner makes constructive use of waiting time, hyal· lowing mothers who 3re waiting for the nurse, doctor, or occupational therapist to observe and hear the instructions given in the corner. At the same time, the occupational therapist is able to observe certain mother-chilel interactions, which she or he can refer to later. The occupational therapist invites the mother ancl child to join her or him on tbe m3t in the corner where a brief interview is conducted with the mother. This is followed by an observation ofrhe infant's sensory responsivity to vestibular, somatosensory, auditory, and visual stimuli aml the infant's acqUired movement components such as extension, flexion, ancl rotation for righting, equilihrium, ancl protective extensor responses. Hanel manipulation functions are analyzed according to eye-hand coordination, range of motion, symmetry, midline position, head and 7he Aml!ricalljollrnal of Occllpational Therapy ([unk control, grasp pattern, length and strength of grasping, and release pattern. In addition, special attention is given to the infant's inner drive, interest in the environment, level of responsiveness to people in the environment, attention span, level of activity, method of problem solving, and play repertoire.
According to the information garhered, the occupational therapist uses a role modeling technique to explain to the mother her child's performance and then suggests ways for enhancing the amount, quality, and variety of sensory motor experiences.
Guidelines for mother-child interaction are designed to include recommended sensory motor activities that are related to the child's developmental level and are suited to the mother's ability to understand the child, learn how to handle the child, and learn how to modify and enrich the child's environment. Throughout the gUidelines, the mother is encouraged and reinforced to make use of her innate abilities and intuitions in child rearing.
Each occupational therapy consultation takes approximately 20 to 30 minutes and is held approximately once every 8 weeks during the first year of the child's life.
To evaluate the effects of the program, the follOWing hypotheses were investigated: (a) that the structured intervention program would have an effect on the knowledge, attitudes, and practices of the mothers and (b) that the structured intervention program would have an effect on the sensorimotor development of the infant at 4 months of age. (Reaching and grasping functions were chosen as measures of the child's motor-adaptive responses at this age.) The principal work of the program evaluation, including data analysis, was carried out by one of the authors who had no previous involvement with the program.
Method
Subjects. The study population was drawn during a 2-week period from four MCHC centers in which the stimulation program had been in operation for at least 2 years (the experimental group) and from three comparable MCHC centers that did not have the intervention program (the control group). The population consisted of 299 mothers (175 experimental and 124 control subjects) and 181 infants (107 experimental and 74 control subjects)
All infants were normal and healthy. They had been born within a 3-month period and had been tested at 4 months of age, 6 months prior to the beginning of study.
Instrument. Ninio's (1979) naive theory of the infant was used to develop a questionnaire that covered the content areas of the developmental instruction given to the mothers. The instrument included 
Is il adVisable to
Let baby put Ilolldangerous objects in his or her mouth Have the father also be involved with the baby Play with baby during his or her tirst year of life Let baby crawl freely in the house Give the b8by two or more than two toys to play with
Other questions included
When should baby be hugged' Does b8by cry when he or she is bored' How should babbling be answered> Should baby talk be used? How should baby be positioned during the day' Where should baby be placed during the day' What are the advantages of breast·feeding'
Note. KAP = (Mothers') Knowledge, Attitude, and Practices.
questions on the sensorimotor, cognitive, language, social, and psychological development of the child. face validity was evaluated by a panel of four experts in early infant development. The instrument was tested for qualitative evaluation by mothers from different MCHC centers (Benson & Clark, 1982) Refinements resulted in a 26-item closed questionnaire designed for self-administration. This instrument was used to measure the effect of the treatment intervention on the knowledge, attitudes, and practices of mothers (see Table 1 ).
Overall scores were obtained by figuring the percent of correct answers as follows: 1/ 26 (no. of COfrect answers) X 100.
To measure infant development, we used an existing standarclized instrument. The short-form Bayley Scales of Infant Development test, developed by Kohen-Raz, Russel, and Ornoy (1975) has been used routinely by the nurses in all MCHC centers for the developmental evaluation and screening of all infants. On this test, 4-month-old infants are tested on 20 items. Five of these involve reaching and grasping functions (a) extends hand toward ring, (b) grasps moving ring, (c) busies himself or herself with ring, (d) puts ring in mouth, and (e) catches moving ring while supine.
Procedure The questionnaire was distributed by MCHC staff and trained volunteers, all of whom had received prior orientation and followed standardized directions. Background information was obtained by the research staff from the family record. All mothers who had children between 6 and 18 months of age were asked to complete tbe questionnaire There were no refusals. All mothers in the study were able to read and write and answered the questionnaire without assistance.
Results of the Bayley Scales of Infant Development tests administered at 4 months of age were taken from existing record data and recorded on the research schedule by the research staff The results of children tested at least 6 months before the study began were used. Thus, study children were 10 months old when the study began. Tbis retrospective metbod was chosen to eliminate any IJias in recording results that could be introduced by the nurses who do the testing. A data analysis of the results that had been recorded by the nurses was clone approximately 6 months after tbe data \vere transferred to research schedules The percentage of infants who successfully performed each item was used for comparison between intervention and control groups
Results
DeSCription oj the Population
Tbe intervention and control group infants were similar in sex distribution and ordinal position in the family. However, the experimental and control group mothers differed on several variables (see Table 2 ). The mean age of tbe control group motbers was 1.17 years older tb;111 the mean age of the intervention • F= 4077; df= 2 group mothers, control group mothers had 1.5 more years of schooling than intervention group mothers, and a mucb larger percentage of the control group mothers were of European origin. Seventy-five percent of tbe control group fathers were classified by occupation in classes I, II, and III as defined by the Israeli version of the British Register General (BRG), bur only 39.8% of the fathers in the intervention group were defined in this way The BRG is based on present occupation. In the BRG, class I, the highest class, consists of top level management professions, such as physicians, lawyers, engineers, and university professors; class II consists of teachers, managers, and owners of small firms; class III includes office clerks, policemen, and taxi drivers, and class IV consists of unskilled workers. Anotber difference was that only 15')% of tbe control group fathers, but 395% of the intervention group fathers, were rabbinical students.
Mothers
A qUick inspection of the raw data mean scores (before taking into consideration all the variables tbat might bave influenced the test score) suggested that the scores of tbe experimental group were higher. ThiS impression was confirmed when an analysis of covariance (ANCOVA) using a factorial design was employed in which the independent variables consisted of (a) occupation of father, (b) origin of mother, and (c) type of experimental program and tbe covariates were (a) mother's age and (b) years of schooling (see Table 3 ) Wben this analysis removed tbe effects that the covariates along with the independent variables of father's occupation and motber's origin had on the variance in scores on tbe Mother's Knowledge, Attitude, and Practices Questionnaire (KAP), the increase in scores recorded was significant (F = 4.077; df= 2; P =019) No significant interactions were found among the independent variables of years of schooling, age, father's occupation, and mother's country of origin . .
_ ----------
Note. !V\p = (Mothers') Knowledge, Attitude, and Practices
• p = .01; "p = .05 (Ilcst). Mother's years of school 2 557.850
Mother's age 4 88.589
Occupation of father 4 34683
Origin of mother
187291
Note. KAP = (Mal hers') Knowledge, Altitude, and Practices .
• Significant at p =019 **Significal1l at p = .022. Table 4 provides data obtained through Multiple Classification Analysis using the SPSS program (Kim & Kohout, 1975) . This analysis reveals the relative effect of each variable on the KAP scores when variance due to all the other independent variables and covariates is controlled. Years of mother's schooling had a significant effect (F= 3.932; df= 2; P = .022) In addition, this table indicates the proportion of variance in KAP scores that was accounted for by each of the five variables. The experimental condition accounted for 6.76% of the variance, whereas years of mother's schooling accounted for 7.29%. Although origin of mother accounted for 6.25% of the explained variance, this effect was not significant. The remaining variables accounted for even less of the explained variance.
The data were also analyzed using multiple ttests to determine which subgroups were most responsive to the experimental program. Significance was set at the .025 level to lessen the probability of committing a Type I error. Mothers of ages 19 to 24 years (the youngest group tested) and those with 9 to 12 or 13+ years of schooling were found to have significantly higher mean scores than other age and schooling subgroups. Although the results were not significant, a trend for mothers of ages 25 to 29, mothers of one child, and mothers of North African origin, to score higher than other groups was also noted.
Infants
The data on the percentage of infants passing each of the five items on the Bayley Scales of Infant Development were analyzed using five 3-way ANCOVAs with two covariates. These analyses enabled the detection of the effects of the intervention on infant's grasp and reaching patterns when the effects of mother's years of schooling, mother's age, father's occupation, and origin of mother were controlled. As can be seen in Table 5 , on four of the five items, a significantly larger percentage of infants in the experimental group than in the control group passed the Bayley item.
Discussion
The findings support the two hypotheses: early intervention performed by occupational therapists had a significant influence on the knowledge, attitudes, and practices of mothers with regard to their infants' de· velopment and had a significant effect on their infants' reaching and grasping abilities. It can be inferred that the structured developmental curriculum provided by the occupational therapist maximizes the mothers' awareness and understanding of their children's needs for optimal growth and development. The finding that the mothers' years of education influenced their scores on the KAP questionnaire suggests that the occupational therapists' counseling was most effective with mothers with more years of schooling. Perhaps these mothers' motivation and openness to learning new ways of child rearing is greater. The fact that both the youngest mothers and the mothers with firstborn children were the subgroups most positively influenced by our program suggests that intervention programs are most beneficial for those who have not had previous child-rearing experience and thus have not developed rigid childrearing attitudes and handling techniques.
The stronger reaching and grasping abilities found with the experimental group of infants suggests that detailed gUidance in sensory development equipped the mothers with tools to provide their infants with appropriate sensory stimulation, stimulation that results in adaptive motor responses in the infant such as extending hands toward a ring, grasping the moving ring, manipulating the ring, and catching the moving ring while in supine position. The lack of a significant difference between the experimental and control infant groups in putting the ring in mouth may be explained by the fact that this motor ability demands less extension in the upper extremities than does reaching and grasping, which is a more progressive step in the child's development at 4 months.
Conclusion
In summary, our results have led us to conclude that mothers should be given formal education for parenting, and we would like to go one step further and include fathers in this recommendation. A structured occupational therapy intervention program that uses neurodevelopmental principles of growth and development can enrich parents' fundamental knowledge A o T A about the infant'S sensory-motor capabilities. The infant's brain is highly adaptable and plastic; optimal growth and development occurs when parents know how to provide appropriate stimulation.
